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A scheme which classifies the instructional 
applications of computers is designed to overcome the confusion 
created by the imprecision and equivocation associated with computer 
terminology. The classification is restricted to instructional 
applications, allows that some applications could apply to more than 
one category, and reflects a continuum of applications from simple to 
complex. Five major types of applications are postulated — laboratory 
tools, teaching support systems, teaching systems, learning systems, 
and tools for research. Laboratory tools include calculators and 
compilers. Teaching support systems aid the management of teaching 
and cover 1) teacher-oriented applications such as data banks, answer 
processors, statistical packages and test generators and 2) the 
student-oriented applications of individual testing and 
computer-managed instruction. Teaching systems are those in which the 
computer is the main support of information; drill and practice and 
computer-assisted tutorials are the major applications found under 
this rubric. Simulations and inquiry dialogues are subsumed under 
learning systems, while in the final category, research tools, are 
activities such as course and test validation and the development of 
learning models. (PB) 
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This paper \%»as prepared for zhe ADIS confe- 
rence of August 1972 in Quebec City,' 

It is based on the vjork of a gfcup of people 
the "Laboratoire de Fecu^gogie In f o rma t i que " , 
and on a paper v/ritten by Jean-Marie Morin''*. 




The author of the present text^; revised , com- 
pleted and translated the first version of the 
classification presented in Mr. Morih's paper. 
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, Two of Lhe goals of the " Liib o r a t o i r e de Pcda- 
p,ogie Inf orraa t ique " are expe r iinen t: a t i on and the 
spreading of information about the use of computers 
in education. 

In the course of our activities, vje often had 
in the p a ^ L years, to meet people, t a 1 1*. v/ 1 u h the in 
.;bout therlr in t r u c t io na 1 problems ^ and cry to 
explain the help the c o ;Ti p u t e r c o u i d provide to 
doivc these problems. vie also had to write reports 
on the nature and feasibility of the application 
of the computer, to education. 

Very soon^ one finds chat the vocabulary in use 
:n this nev; field of technology^ is very different 
jroLVi one author to another, from one research 
center to another, and that, it is not altogether 
coherent. C.A.I. > for example > can be used to 
characterize the v;hole field of coir.puter applica- 
tions to instruction- On the other hand, its 
principal use is in opposition to C.M.I., referring 
to an instructional system in which the whole 
teaching situation is c o TiI p u t e r - c o n t r o 1 1 e d . 



Figurev^ 2, 3 and 4 present three of- the classi- 
c at ions or listing of ''.-^structional logic in use 
esently. These examp.i-c:s were choosen at random. 



O'Vor the years, \/e devisee; our ov/n c icif> s i f i r: .'i - 
:'i:>n, which is shovii in ?i^^^:;:e - ^ v":^ this cipcunenL 
(page 2.2). In suudyintr this classification, one 
has CO keop in ;:iinc tluiii: 

A-' the classification rci:ers to iho, difforen:: use 
J ? CO in p Lt e r s in t h e ir.slr/jc'c v. ona 1 fie lc;_ . T \':^z d o a 1 s 
out a n y it s a c f t he c o ra p u 'c ^ r as a u o o 1 in the a d m 1 - 
n 1 s t r a i o n of c h c a d ii c a t: i o n a 1 y s t e :a (e.g. payroll, 
allocation of rr.a ner ial rr;i5 sources, e tc ,..) . Our 
concern here is v; i t h i n s c r u c 1 1 o n . 

B- this is not a t:a:-:ono]?.y but a classification. 
Although we believe tha'i racst of the applications of 
the computer i7:i education can he classifieci in at 
least one of the c a u e g o r i e s > .it is possible t h. a t some 
applications could apply to r.iore than one category. 

G - in working out the c 1 a s s i f i c a t i o n , we tried 
to' reflect a continuum^ from simple (educa t ionaly > 
cechno logically and economically) to more coiTiplex 
forns of applications. In every case, applications 
at a less coii^plex level would help the impleTnent a t ion 
of applications at a inore complex level. 

D- finaly, the problem of terninoiogy still ex- 
ists, although our aim was to eliminate it. In this 
paper , the problem has two sources . First , the 
present classification is a transiatioi-i. Secondly, 
even in its f ranch forir; (in many cases), the de-' 
finitions of the different applications vjere clearer 
'than the terruS used to express them. This is partly 
due to the fact of the fast expansion o-f the field. 
It is still hard to determine clear borders between 
c;ach type^.of the applications. 
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; . LAl^OKATORV TOOL . 

A- De.scrip t ion . 

yhls typ3 or. appiicacion occurs whon Lhe 
studenl: can use the conipuirer directly, wiLh aij 
little guidance as possible. The LA-MORATORY aspect 
of tlie use stems from the fact that th'^ student 
experiences the possibilities and liraits o£ the 
ccroputer itself > or uses it to help himself experi- 
:uont. This type of use can take tvjo different 
f ornis : 

B- Types. 

1.1 CALCULATOR. In this mode the teacher 

I 

provides the student vjith progr^^n^s than can help 
him compute the results of an experiment he is 
conducting (for example, in physics, chemistry, 
aerodynamics, etc...). Such programs can tal:c a 
conversational form as in some experiments conduc- 
ted v:ith the ITF system- at SIMEQ, or a batch farm. 
See Figure 6 for an example, page 8. 

1.2 COMPILER. In this type of use> the 
student is learning how to program a computer. He 
is working with a conversational system. By trial 
and error, with the help of a document and the 
system itself, he ' can learn a language and use it 
for his personal needs. This type of utilization 
can aim at teaching a particular language (PL /.I , 
APL 5 FORTRAN, BASIC, etc...), but it has been pun 
ro use in teaching logic, geometry, mathematics, 
etc.-.. See Figure 7 for an exa.Tiple, page 9. 

ITF:PL/i, IBM System/ 360 0S/D0S, 

Xnt rod uc Lion, IBM SC2S-68 33-1 . 



Tho use of n coraputcr r,i^ a LABORATORY TOOL 
o f th e s iiv.p 1 o .s t: • Tiiu only r *hi i rouien is of 
Lhe application are the bas.lc cor.iponoii. . of any 
lata procassine, ins ta I i a c ion . That i fr: . a coniputer 
^ cer^uinal (eiche^* a card reader and a printer, or 
t e 1 a t y p a t e r 1 n :o 1 ) , a n d c li e a s s o c i a l e d software. 
Ja the CALCULATOR r.iode , the teacl:er will have a 
fcv/ prof^raus to write or adapt. Ir: the COMPILER 
•■ode, the student is con^pletoly on his own when 
linked to the computer . 

Experin^ents on this type of use conducted 
under IT? (as pointed cui: e-arlxer) have shown hov:' 
easily teachers and students can adapt to this typ 
of utilisation of the cor^iputer. 



•J :-:i;P;;R.\KT PAR I :]H VIKCITJ.: 

.•..•PvYi:'.'. si'R L7-. Toncn:-: ] nr.Ti r;i ( . 

35,90,24,73,21 , 99,75,7-'!, 63, CL-; 'uA- u c\ S_-~d ' b a.- 

:'A':s D2 Fiii'i: pour le second g: oupe 

'i 2 , 6 7 , (■, C'r G , 2 , 9 G , 0 0 , 3 1\ , G 0 , C G , 7 5 , 3 5 Vo ^-■v.;,v.CC.:. /., 7 
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CP. PL'-T L.:-I PLAISIR DE TPJ>.VAii,LER POUR VOL'S 

pjrv:.: ;;;ez nous voir bisktot. . , 
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(See reference No 0 pa^'e 23) 



KXAMPLH OF A "COMPILJ^lV* TYPK OF APPLICATION 



Gr^::iO <.;cl ana entry, a char (10), b{2,3) 

GOOirO l!c1 rep (1 0} 

put list ('this program is a fahc) 

• Q2CC ' . INV STR 

'0003 0 put list r this procjram .is a fa^ce 

GO niiO put list ('v;rite your na~:e ' ) 

GQCSO got eciit(a) (aCIO)" 
02:32 UMBAL PriREN 

00050 ? , ■ 

0252 NU:-:DER 01^^ ( DOES MOT EOU^i NU'-'BER 0^^ ) 

■■0030 get edit; {a)(a(10)) 

G C 2 0 'out odi.t ( ' v.-clcoin'.e , * a) ( a ( 1 1 ) ^ a ( 

x{3)>a(10)) 

02 09 DELIJ-'- MSMG 

cnoco ? ■ 

02 09 2 COrJSECUTIVi: VARIABLES OP C0NSTAI1TS IH STATEr^ENT 

G 0 0 6 0 put edit ( ' v^elcoir.e ir.r . ' , a) ( a ( 1 1 ) , x { 3 ) , a ( 1 0 ) ) 

0CO70 . , 

EDIT run B liT ir C 0 TiO 



TlilS PROGRAM IS A FAKE 
.V,"RITi: YOUR HAr-'E 
I? joe 'biov/ 
i ''WELCOME XR. JOE BLOi'7 
jEDIT 



FIGURE 7 




TEACHING SUPPORT SYSTEMS 



A- Dv^. scr ip 1: ion 



We LUC i. tide in Lhi,s type of :i p p 1 i c a c i o n all 
s 3' St cms tliaC come to the nid either to the teacher 
or the student in t ^ ^ man agement of the different 
steps of their tasks'. 

The computer doesn't t eac. h or present ins t ru c - 
I: i. t) n a 1 ma t c r i. a .1. to the s t ii d e n t . It stores i n 1 1 s 
m e. mo r y info r m a i: i o n t h a t c a n he 1 p t h e . t e a c li e r ; 
computes results of testf^ and statistical analysis; 
keeps track of the student^s path through a course, 
etc... In other words, it can acco^nplish a number 
of jobs to improve the teaching or learning perfor- 
vaances . 

2.1 TEACHER ORIENTED SUPPORT SYSTEMS 

A- Description. 

A teacher in perforining his tasks has a lot 
of jobs to do, like 'defining educational objectives, 
v;riting ques t ionnaries for tests or exercises, correc- 
ting testSj computing their results. and also looking 
for different instructional material^ etc... The 
p res en t. use of the c omp uter aims at reducing the 
efforts of the teacher in performing these time con- 
suming jobs. We' can discern different types of appli- 
cationssuchas: • 



B- Tyoas. 

2.1.1 DATA :3AN:C. These systemps work on 
tha priTiCipIes of the ihf orivia uioii retrieval systems. 
The data l<apt the bnnks arct of an instructional 

n;:t'urG. Wo could i'lTiagino thai banks of objectives 
could be avc:ila])le to the teacher on different 
topics to help h±n deterniinate particular objectives 
::or a co'arse. Or 'che teacher could have access to 
a bank of questions, like in CTSS", which Is in use 
in the school district of Los Angeles. v'e. could 
also think of a bank of references associated to 
particular instructional material. 

2,1.2 AIvISVJER PROCESSOR, Correcting tests is 
time-consur-iing for the teacher. , Programs exist to 
do this, although n:ost of the tests that can be 
processed are of the multiple choice variety . 
Figure 8 gives a list of the different types of 
answers that can be used in a test. 

ansx'jers are easier to 
that they are sufficient 
rning. 

2.1.3- STATISTICAL PACKAGE. This type pf 
application is well known . A great number of pro- 
grams exist thatprocess either raw or already cor- 
rected ansv/ers and produce at the output statistical 
tables and diagrams. CT3S, already mentionned , is 
an example of this type of utilization. 



Although the closed 
process, it is doubtful 
to test all types of' lea 



See reference No 2 page 23* 
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2.1.', I'KST ^iKM-: aA'iHV; . Unlike; Uhe use of 
c r, ni p :i c e r i \\ r> r o c e s i ri ^; ; i q a c s u i o n bank ( cl c t L n c d I n 
^ Data i)AXI\M, proscnL use of couiputer r.akos 

i : p o s s i b J o L o r, o n e r a L o L c : ■ L q u e s t i o n a r i o s on p r e - 
1* i s e s p c c i leu l Lor. ;> - I" o r x »i r.i p 1 c , :il J Ml c o 1 a 1* o I y - 
. o c h n i q i! o i r. o n 'c */ n 1 > n v c ;j 1 e n c 1 1: e d t a p r o c c s s i n g 
V* o i: t o r c'. o V i A J i\ p o r a ni that p, c n e r a c e s up to 
w 1 : i r t; y ii i f c r e r. u v. ^>:Zii on a f; i v e n s n b j c c ^ - m a 1 1: r , 
c-ach of v;l.lch nioasure ::he same sei: of objecuives, 
zh^ results of \'7hich being c or.:pa r a b le „ 

C - pi i^i . 

I n 111 est c a s Ci s , a p p i i c a t i o n.'-j of L h c c o n p u 1 1-. r in 
•.i-:e TEACrlER ORIENTED SUPPORT SYSTEM is done in batch 
processing. The terniinais used are card readers and 
fast princers. It is easy to forecast though, vjich 
the increasing use and facilities of the different 
conversational systemsj that r.^.any such applications 
will be available through these systems. 

The advantages would be, low response tir.ie, 
and easy debugging and modification of the prograp.s 
according to the needs of the nonent. On the other 
hand 5 u:any aspects of these utilizations v/ould nake 
it more convinient and economic to use fast printer 
and batch processing. 

This type of application of the computer in- 
troduces the need of more defined criteria for the 
classification of instructional material, and the 
use of educational tools such as instructional 
objectives . 



ERIC 
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2.2 STUD-'NT 0RTRNTT:I) SUiMH)R'r SYSTKMS 

A - ^ ^- 1: ^ ^* i i i ^ H • 

T ! 1 is typ<i a p p 1 i c n t i o n of the c o m p u t: c r d i 7* e c - 
I: .1 y a i ;n :5 o L in cl 1. v i d u a i 1 z i n i n .s t r u c t i o n . ' In i I s 
sLir.pjcsC form i is an oxLcntion of tlie TI'.ACilER 
SUPPORT SYSTIiMS v; L l:h an emphasis on individual per- 
f o r :ii a n c e and abilities. In its ra o r e complex form 
it i5; a coniplctely Individualized and computer 
raaaaged system of instruction. Here we defined 
two types of particular user,. 

2.2.1 INDIVIDUAL TESTING, This term 
applies to a type of test generation based on the 
ividividual ^a^^iilities and performances. J.t .supposes 
uhat the comput-ir has the possibility to keep track, 
of the student past performances. The. test is 
generated for a particular student accoi'ding to 

the ob j ec t i ves he is aiming for at the moment. It 
can be a dynamic testing like in CAT''^ where the 
number of questions necessary to evaluate the . 
student's performance for a set of objectives is a 
function of his performance in the test. 

2.2.2 CMI . The computer managed instruction 
is a support system where the computer: 

- keeps track of thestudentpastper f ormavic e s , 

- presents him V7ith tes^ts, 

- helps him and his teacher, make the best possible 
deci s ion regarding the course flow, in presenting 
him (or them) v;ith suggested instructional activi- 
-ties according with the past performances of the 
^Studcnt and the objectives he is aiming for. 
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See reference No 1 page -22. 
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T \\ 0. e o IV. *p 11 1 o. r d o s n o t o r e y c u I: 1 1> w : s i vi d c n I w L t h 

:'. n :^ I: r \\ c t i. o n n .1. r.i n t r i a 1 . T n in o s t: c. a s e the. s tudQiM 

vo rk.-? t h a 1, ro n cl y e x 1 s l in ma L e r la 1 ( a uti i o - visu a 1 - 

p r i n L e cl a n ci I: c ;i c li e r c o ii r s e s ) . A goad e x a in p 1 c of 

this type of appllcatioji is the project PLAN. CM I 

c a n be ;u o r c or less individualized. It can be 

applied with the student "ON LINE", iater acting 

at an individual terminal or "OI^^V "LINE" throug' 

optical or j)unch cards and printed reposes. 
(See figured: 0, 10 and IDA). 

C - I'l Cl 11 J. p \\\ e u t . 

STUDENT ORIENTED TEACHING SUPPORT SYSTEMS 
call for the samc; hardwai-e ucicessary for the 
TEACHER ORIENTED type of application. 

As far as termiiials are ;,.oa:;crued they 
can be either fast or slow ::erraiii?.:G dt:p>indin^ on 
the particular situation. The software part of 
the application becomes increasingly important as 
the application' gets .more complex. One of the 
requirements is for an easy file processing Software 

The courseware increases in complexity 
from one type of application to another. It asks 
for determining precise objectives, relating and 
classifying them logically,' producing tests accor- 
ding to the objectives, looking for available 
instructional material j^^.again in relation to the 
objectives), relating- objectives, tests and ins- 
tructional material, programming course flow, ecc..., 



10 



3, TEACHIaU systems 

A - ^ L I i ' ' i - 2 

W o >; r ouy u r. d e r t h i n a n^. e s o n; e of t ii e :i p p J. t. - 
.w-a C i o r» s n o vv' i a h c. L 1 o * ' C.o i.i p ii l e r - A s s i s t e ci 1 n s i r u c L i a " 
TMir. iy t.ho:3c* lal^ol led tutor in J of drill and practice. 

In j:;enoral, this type o f . u t i 1 i a t ion of t!ie 
.jonipucer applies to all systenih; where the computer 
is t h a r."! a i n support of the i n i' o r r.ui t i o n delivered to 
the scudei;t. As in CMIj the coiaputer tests the 
student and suc;gests to hiru instructional material. 

On top of that it presents the student with 
the material itself. Ke can discern tv;o main types 
of applications. Both types, drill and practice, 
and tutorial are very well known and hardly need an 
elaborate discussion. 

B- Types 

3.1 DRILL AND PRACTICE. This type of 
application refers to questions presented to the 
student in order to help him practice specified 
abilities (v.g. add number). 

. 3.2 CAI TUTORIAL. In CAI-Tutorial the 
computer performs all of the *tasks normally performed 
by the teacher. 

It presents the information, asks ques- 
tions to ascertain if the student understood, and 
directs the student through a course according to 
h. is par>t per f o rmaiices and n bill tics. 




M:iny syr^tier.is (hnrtlv/arc and 'SoCtiware) permlL 
CAI tutorial, nnd drill and practice types of appli- 
ed: tion. CAT. asks for n conversational system and 
individual terp.iinals (v/liether it^s a teletype, a 
c n t ]"i o d e ray tube or a plasma d i s p J. a y panel). 

The courseware is very sophisticated. It 
contains all the instructional components of CMI , 
plus particulars related to the presentation of 
the information and to the conditions of learning. 



4. LEARNING SYSTEMS 



Vie refer here to simulation and dialogue 
type of applications. The student is not taught 
but is presented v;ith a system v/ith which he can 
interact. Of this interaction stems the learning. 

B- ■ Types . . 

4.1 INqUIRY AND DIALOGUE. Here the 
student uses the computer to get the information 
he wants 5 not according to a predecided sequence^ 
but in relationtohis present needs. It is a 
type of information retrieval with little coding 
as possible for the s tudent to perform - At one 
end 3 the student has to work with a small number 
of symbols, to get • the Informa tion.. At the other , 
the student interacts freely with the computer . 
in everyday language. 



4.:! S 1 MIM.AT ION . In L 1 .s Lypc of iuse i:he pro^',rc^jri 
siiv.uiauos ro.il ,s i tu.: u ion (v.;;. a paLicnt being 
i :i lerviowe.i l-y .i docior; electronic circuitry, a 
s;iwOilito orbiL'iu:^, iirouHvl the earth)* By his 
^u'Lio::s the c;uionl iirlr. j'h a ciijn^.;e in the systcin 
:i lI l s p r s f n : w i t li i h c n c v; .situation* 

C - Rq i: i n t . 

'The Ll'.ARNING SYSTKM type of application, in 
most cases, a.sks for a conversational systeiT^, slov/ 
terniinal (teletype^cathode ray tube or plasma display 
panel), and little programming compared to the 
TEACHING SYSTEM type of application- 

5. TOOL FOR RESEARCH. 

We include in this category the application that 
help research in educationj such as validating tests 
and courses, setting environment for research in 
psychology, experimenting learning models, etc... 



c . ,\ s s i 1 c A 'i' 1 0 N u t h i- us s 

LAHO.;ATO;<V TOOi. 
L.l CALCULATOR 
i . 2 COMPI LLR n 
TEACHING SUPPORT SYSTEMS 

2.1 TEACHER ORIENTED > 

2.1.1 DATA BANK 

2.1.2 ANSlvER PROCESSOR 

2.1.3 STATISTICAL PACKAGE 

2.1.4 TEST GENERATOR 

2.2 STUDENT ORIENTED 

2.2.1 INDIVIDUAL TESTING 

2.2.2 COMPUTER MANAGED INSTRUCTION (C.M.I.) 
TEACHING SYSTEMS 

3.1 CA.I. - DRILL AND PRACTICE 

3.2 C.A.I. - TUTORIAL AND SOCRATIC 
LEARNING SYSTEM 

4.1 INQUIRY AND DIALOGUE 

4 . 2 SIMULATION 
TOOL FOR RESEARCH 
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